Synopsis
The effect of various steroidal compounds on the binding of the androphilic protein to dihydrotestosterone in the cytosol of tissues of human benign prostatic hypertrophy was examined.
Androgens, as well as estrogens and gestagens showed an inhibitory effect on the binding.
Non-steroidal anti-androgens were revealed to be weak inhibitors on the binding.
Two androphilic proteins were observed in Sephadex G-200 chromatography in fractions eluted at the void volume and in fractions appearing at the site of IgG, and the rate of inhibition on the binding of both fractions by various steroids was compared.
The rate of inhibition by various compounds was generally higher in the IgG fraction than in the void volume fraction.
When the ligand and inhibitors were incubated with the cytosol prior to fractionation by Sephadex chromatography, rate of inhibition was lower than that obtained when the ligand and inhibitors were reacted with fractions after chromatography. Implications of the difference observed in these two experiments are not clear at this moment. The results obtained by the protamine precipitation experiment were almost the same as those by the experiment using the extract of the unfractionated acetone-dried cytosol, therefore, the protamine procedure does not seem to precipitate the tissue specific androphilic protein specifically.
An accumulation of dihydrotestosterone (1715-hydroxy-5a-androstan-3-one) in the tissue of human benign prostatic hypertrophy has been discussed in relation to the pathogenesis of the prostate (Siiteri and Wilson, 1970; Tveter, 1974) . Androgenbinding protein which shows similar physicochemical properties to those of the androgen receptor observed in the rodent prostate was also found in the tissue of benign prostatic hypertrophy (Hansson et al., 1972; Mainwaring and Milroy, 1973; Reed and Stitch, 1973; Fraser et al., 1974; Wagner et al., 1975) . Recently, Steins et al.,(1974) , Mobbs et al.(1975 ) and Cowan et al. (1975 stated that the androphilic protein observed in the human prostate was the testosterone-binding globulin and not the androgen receptor. However, after separation of the binding protein in the tissue of benign prostatic hypertrophy,. it was revealed that androphilic protein other than the testosterone-binding globulin was present in the human prostate (Geller et al., 1975; Hansson et al., 1975; Menon et al., 1977) .
The androphilic protein in the human. prostate was heterogenous, but the binding: of this protein to dihydrotestosterone showed. a high-affinity pattern in the saturation analysis (Shimazaki et al., 1977 Protein determination Protein was measured either by the biuret method (Gornall et al., 1949) or by the ultraviolet absorption at 280nm (Tombs et. al., 1959) the inhibition of these compounds were performed.
The 30-50% fraction was incubated with ligand and inhibitors, and was chromatographed on a Sephadex G-200 column (Fig. 2) .
Two androphilic proteins were observed: one was eluted in the void volume (Vo fraction) and the other was in the fractions similar to or shortly after hIgG (IgG fraction). Addition of an excess amount of dihydrotestosterone or cyproterone acetate resulted in a diminution of bound 3H-dihydrotestosterone in IgG fraction; however, Data are shown as average of three experiments performed independently.
Incubations were carried out with the 30-50% fraction (approximately 8mg as protein) and 1nm of 3H-dihydrotestosterone in the presence or absence of additive steroids.
After in cubation, free steroids were removed by dextrancoated charcoal and the samples were applied to Sephadex G-200 column. 109 M-1). Therefore, the inhibition rate was calculated (Table 3) . When the inhibition rate thus obtained was compared with that shown in Table 2 , the inhibition rate of this experiment showed a higher tendency than that in Table 2 . However, the results of this experiment shown in Table 3 were lower than those shown in Table 1 , which might be the sum of the inhibition rates of two different androphilic proteins.
Inhibition rate of the binding to dihydrotest3sterone by various steroids measured by protamine sulfate precipitation Acetone-dried cytosol was incubated with ligand and inhibitors, and bound steroids were removed by addition of protamine sulfate. The precipitates contained approximately one eighth of the radioactivity of the bound one measured by the Table  1 .
Discussion
It has been widely recognized that demonstration of androphilic protein in the human prostate encounters some difficulties; contamination of the testosterone-binding globulin makes results of binding experiments obscure and the protein is extremely unstable during the tissue preparation and separation, etc. Moreover, endogenous dihydrotestosterone also interferes the estimation of the binding of androphilic protein. Rosen et al.(1975) and Bonne and Raynaud (1976) showed that more tha a 90% of the androphilic proteins in the tissue was the bound form. Many attempts have been carried out to improve methods of the androphilic protein estimation in the human prostatic tissues ; incubation with ligand before tissue processing (Krieg et al., 1977) , processing the tissue at very low temperature and using special methods for the separation such as duo-gel (Geller et al., 1975) and agar gel electrophoresis (Wagner, 1972) . In the present study, the acetone-dried cytosol was used for the estimation of the androphilic protein of the human prostate. A part of properties of the androphilic protein in acetone-dried preparations was already reported (Shimazaki et al., 1977 ; Kodama et al., 1977) . Recently, a specific steroid binding protein (PBP; prostatic binding protein) was reported by Heyns et al.(1976) and Heyns and deMoor (1977) , and they stated that the PBP which was prepared from acetone-dried cytosol was different from the androgen receptor of the rodent prostate. The andro- (Katzenellenbogen et al., 1973) . Therefore, if one assumes that the androphilic proteins are heterogenous, it might be due, in part, to the different stability of the binding capacity to the ligand. It was reported that protamine sulfate precipitates receptor protein specifically (Blondeau et al., 1975) . In the present study, the inhibition rates by various steroids obtained by protamine procedure was almost similar to those used with the dextran-coated charcoal method. Therefore, it seems that protamine sulfate does not specifically precipitate the tissue-specific androphilic protein of the human benign prostatic hypertrophy.
The inhibition rate of the binding by various steroids obtained in the present study was quite different from that obtained in the experiments using the rat prostate performed by Skinner et al.(1975) .
Therefore, the binding natures of the human androphilic proteins seem to be different from those of the rodent prostatic receptor (Asselin et al., 1976) .
As the accumlation of the adrophilic protein in the benign prostatic hypertrophy seems to play some role in the pathogenesis of the prostatic hypertrophy (Tveter, 1974) , it may be worthwhile to study further on the properties of the androphilic protein in the human prostates.
